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ABSTRACT 
To estimate the repeatability values of productive and reproductive traits, 257 observations were made to 34 river 
buffalo cows on a dairy buffalo (Bubalus bubalis) farm, at Ruta Invasora Cattle Company, in Ciego de Ávila, Cuba. 
The buffalo herds were naturally bred, and were manually milked between 4:00 and 6:00 am; the animals grazed on 
native and introduced grass all the year. One stud was used per of 30-40 cows. The reproduction data were collected 
from individual control charts, which included the calving number, weight at weaning (WW), weight at breeding 
start (WBS), calving-calving interval (CCI), and milk production (MP). SPSS, version 23, for Windows was used to 
estimate the repeatability of the variables studied (weight at weaning, weight at breeding start, calving interval, and 
milk production), according to the variance components by the general linear model for inter and intra cow variance 
components. The repeatability values achieved were 0.41 ± 0.03 for WW; 0.50 ± 0.04 for IWM; 0.01 ± 0.03 for CCI; 
and 0.65 ± 0.06 for MP. High repeatability values for milk production occurred thanks to the absence of previous ge-
netic selection. 
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INTRODUCTION 
Buffalo breeding is carried out as an alternative 
to milk and beef production on tropical and sub-
tropical regions of the western hemisphere, due to 
their high rusticity, long productive life, high na-
tality, low mortality, efficient use of native grass, 
and adaptation to different environmental condi-
tions (Fraga, 2015). 
Fundora (2015) noted that the nutrition of buffa-
loes in the tropic is based on pastures and forages, 
in the same way overall poor management has a 
negative influence on the productive and repro-
ductive results. 
Today, the repeatability values for weight at 
weaning (WW), weight at breeding start (BW), 
calving interval (CI), and milk production (MP) in 
the province are unknown, which makes it impos-
sible to conduct a selection program of buffalo 
cows and determine their real production poten-
tial. 
 
 
General objective 
The aim of this paper was to estimate the re-
peatability values of buffalo cows for the traits 
weight at weaning (WW), weight at breeding start 
(BW), calving interval (CI), and milk production 
(MP). 
MATERIALS AND METHODS 
The Ruta Invasora Livestock Company in Ciego 
de Ávila, Cuba, was part of the experiment, in 
which 257 observations were made to 34 river 
buffalo cows on a dairy farm. 
 The buffalo herds were naturally bred, on man-
ual milking between 4:00 and 6:00 am; the ani-
mals grazed on native and introduced grass all the 
year. One stud was used every 30-40 cows. 
The local climate is characterized by variable 
temperature and precipitation values (1 200 mm) 
a year. The annual temperature average is 25 ºC, 
with a top value of 32 ºC and a minimum of 18.6 
ºC. The lowest temperatures were reported in Jan-
uary (15.1 ºC) and the highest were measured in 
August (34 ºC). Relative humidity averaged 
71.5%, with monthly top values of 77% in Au-
gust, and minimum values in December (60%). 
Humic, calciform, and very saline brown soils 
with carbonates are prevalent in the area. 
The reproduction data were collected from indi-
vidual control charts, which included the calving 
number per cow, weight at weaning (WW), 
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weight at breeding start (WBS), calving interval 
(CI), and milk production (MP). 
The BW comprised the records of 34 cows from 
a dairy herd of river buffaloes, including 113 
young buffaloes born from the same herd. The 
records of 257 calvings from the 34 females were 
used for WW, CI, and MP.  
SPSS, 23 (2015), for Windows, was used to es-
timate repeatability, according to the variance 
components by the general linear model. The var-
iance components achieved between and within 
cows were used to calculate repeatability and 
standard error, according to Falconer (2001) and 
Becker (1986), respectively. 
RESULTS AND DISCUSSION 
Inter and intra cow variance components 
The analysis of variance table was used to esti-
mate inter and intra cow repeatability. It can be 
used to break down total variance from observa-
tions (inter and intra cow). Table 1 shows the es-
timation of variance components and the pon-
dered mean of each lactating buffalo cow (7.5), 
using the Becker correction (1986). 
Given the difficulties to estimate genetic param-
eters in Cuban buffalo populations, caused by the 
absence of animal genealogies, repeatability was 
estimated in the four characters included in the 
study. This genetic parameter not only shows the 
upper limit of heredity, but also the magnitude of 
differences among the productive levels of ani-
mals with a permanent origin. 
The repeatability calculated for the traits in Ta-
ble 1 corroborates the existence of a low correla-
tion between the means of a single animal; there-
fore, a larger record is required to estimate further 
productions concerning the permanent differences 
among buffalo cows in the herd. 
This is attributed to differences between buffalo 
cows in relation to the maternal environment ac-
quired by the young animals during the first 
months of life, which has a residual influence on 
post weaning weights. Weight repeatability at 
birth was not included in this paper due to the 
homogeneity of this indicator. 
Weight at weaning (r) 
The value of repeatability for weight at weaning 
(Table 2) was 0.41, very similar to the ones re-
ported by Suárez and Ramos (2011), with 0.45. 
Weight at weaning was higher than the values re-
ported by Tonhati, Giannoni, Polastre, and Fer-
reira (1988), who found 0.20 repeatability in a 
Murrah herd, in Brazil. 
The standard error of repeatability of weight at 
weaning (WW) was 0.03, which accounts for only 
a tenth of the repeatability value. 
The standard error for repeatability of weight at 
weaning (WW) was similar to the values reported 
in Murrah buffalo females in Brazil (0.04), by 
Tonhati, Giannoni, Polastre, and Ferreira (1988), 
and Méndez and Fraga (2009), for Buffalypso 
(0.03) in the province of Granma, Cuba. 
These differences may be given by the utiliza-
tion of a dairy breed, the ownership type, nutri-
tion, and management conditions, as well as the 
controls performed to herds under different condi-
tions than in Ciego de Ávila, Cuba. 
Weight at breeding incorporation (r) 
The value of repeatability for this trait (Table 2) 
was 0.50 ± 0.04, very similar to the reports made 
by Tonhati, Giannoni, Polastre, and Ferreira 
(1988) for Murrah in Brazil (0.38-0.50), with 0.03 
standard error. 
Calving interval (r) 
The estimated repeatability for this indicator 
(Table 2) was 0.01 ± 0.03, very similar to the 
study conducted at the Agricultural University of 
Havana, Mayabeque, Cuba, by Suárez and Ramos 
(2011), who reported values of 0.08 ± 0.06, and 
by Amorim and Fraga (2010), who reported 0.06 
in Murrah, in Brazil. It was also found in buffalo 
cows in Egypt (Afzal, Anwar, and Mirza, 2007), 
with 0.14. 
The estimated repeatability value for CI sug-
gests that the selection based on the previous re-
sults was conservative, since only 11% of the 
phenotypical differences between buffalo cows 
depend on permanent factors. Possibly, the repro-
ductive and nutritional management, and the sani-
tary conditions have a significant influence on this 
trait. 
Milk production (r) 
The repeatability value determined was 0.65 ± 
0.06 for milk production (Table 2), much higher 
than the value range reported in the provinces of 
Havana and Granma, Cuba, by Mitat, Menéndez, 
González, and Ramos (2007), with 0.10-0.26; and 
by Méndez and Fraga (2009), with 0.21-0.35 in 
Buffalypso. 
Moreover, Rosati and Van Vleck (2002), 
achieved 0.41 in Murrah buffaloes in Italy, 
whereas Hurtado, Cerón, Aspilcueta, Sesana, 
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Galvao, and Tonhatí (2011), and Cerón, Gómez, 
Ramírez, Cifuentes, and Gutiérrez (2012) found 
0.38 and 0.41 for repeatability in milk production, 
in Brazilian and Colombian buffalo cows, respec-
tively. 
For milk production, the results of repeatability 
were higher than the ones reported by Tonhati, 
Mendoza, Sesana, and Alburquerque (2006), with 
0.38-0.50. 
Repeatability, like heredity, is not a biological 
constant, and it may vary from population to pop-
ulation, or from time to time, because it is influ-
enced by genetic differences between individuals, 
and by environmental differences, due to perma-
nent and temporary effects (Suárez, Pérez, and 
González, 2001). 
When repeatability is high (as observed in milk 
production), the special environmental variance is 
low, and measurements provide little accuracy. 
However, accuracy gain drops quickly as the 
number of measurements increases, and more 
than two measurements are seldom needed (Fal-
coner, 2001). 
These results should be interpreted as total ge-
netic differences among the animals of the popu-
lation studied, which may be further used for per-
sonal benefit. 
CONCLUSIONS 
The value of repeatability was very low for the 
calving interval, and high for weight at weaning, 
weight at breeding start, and milk production, 
which in this particular case may be caused by the 
high number of controlled lactations by each buf-
falo cow without previous genetic selection. 
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Table 1. Inter and intra-cow variance components used to calculate repeatability 
Characteristics Inter-cow Intra-cow  
Weight at weaning (kg) 472.104 672.020 
Weight at breeding start (kg) 98.772 98.523 
Calving interval (days) 1.315 164.489 
Milk production (kg) 5 059.949 2 658.064 
 
Table 2. Repeatability values achieved in the four 
traits evaluated 
Traits r ± SE  
Weight at weaning 0.41 ± 0.03 
Weight at breeding start 0.50 ± 0.04  
Calving interval 0.01 ± 0.03 
Milk production 0.65 ± 0.06 
 
